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Abstract 

It has been debated whether the experimentally-identified superdeformed rota¬ 
tional band in 40 Ar [E. Ideguchi, et al., Phys. Lett. B 686 (2010) 18] has an axi¬ 
ally or triaxially deformed shape. Projected shell model calculations with angular- 
momentum-projection using an axially-deformed basis are performed up to high 
spins. Our calculated energy levels indicate a perfect collective-rotor behavior for 
the superdeformed yrast band. However, detailed analysis of the wave functions re¬ 
veals that the high-spin structure is dominated by mixed 0-, 2-, and 4-quasiparticle 
configurations. The calculated electric quadrupole transition probabilities reproduce 
well the known experimental data and suggest a reduced, but still significant, col¬ 
lectivity in the high spin region. The deduced triaxial deformation parameters are 
small throughout the entire band, suggesting that triaxiality is not very important 
for this superdeformed band. 
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Nuclei are among the few quantum systems that can be described meaning¬ 
fully in terms of shape. Understanding the known shapes and the search for 
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exotic shapes has long been a research forefront in nuclear structure physics 
[T]. One example is the study of superdeformed (SD) shapes and the associ¬ 
ated collective rotational bands [2], which have been identified experimentally 
in various mass regions of the nuclear chart [3]. It has been suggested that the 
high-spin behavior of an SD band is often strongly influenced by the high-;/' 
intruder orbits because of the unique properties exhibited by these orbits with 
rotation. For example, variations in the SD yrast band structure in the mass- 
190 region are characterized by competition between rotational alignment of a 
pair of quasi-protons from the 7rlfi3/2 orbit and a pair of quasi-neutrons from 
the izlji 5/2 orbit [4]. As another example, the rotational alignment of the lgg /2 
quasi-proton and quasi-neutron pairs dominates the high-spin behavior of SD 
nuclei in the mass-60 region [5J. These examples demonstrate that by studying 
high-spin states of SD bands one can gain microscopic insights into the role 
and nature of the high-;/ intruder orbits. This is very useful information, par¬ 
ticularly for those exotic mass regions for which the single-particle structure 
is less well known. 

A few N = Z nuclei in the mass-40 region ( 36 Ar [7], 40 Ca pTj, and 44 Ti M) 
have been found to exhibit superdeformed structure. Ideguchi et al. [6] used 
the 26 Mg( 18 0, 2p2n) 40 Ar reaction to establish to higher spin a rotational band 
in 40 Ar and to show that it has an unusually large transition quadrupole mo¬ 
ment Q t = 1.4io;3i eb. The lower-spin states of the 40 Ar SD band were known 
previously along with some limited electric quadrupole transition information 
m, but the Ideguchi et al. measurement of such a large Q t value indicates 
clearly that this is a SD band, and the extension to high spins allows one to 
study excitations of the liigh-j particles in the superdeformed well where rota¬ 
tion alignment of these particles takes place. The observed high-spin behavior 
in this 40 Ar SD band clearly differs from that of the SD band in the N = Z 
isotope 36 Ar [7115119] . suggesting that the addition of four neutrons to 36 Ar has 
significant impact in the SD structure. In addition, as pointed out in Ref. [6], 
40 Ar is an N = 22 isotone of 34 Mg, which was found to have a SD ground state 
[13] and is one of only a few nuclei lying in the suggested “island of inversion” 

H, 


It is remarkable that quantum shell effects can stabilize a superdeformed shape 
in nuclei having such a small number of particles. This has been interpreted 
according to two ideas: (i) multiparticle-multihole (mp-mh) excitation from 
the sd to fp shell, and (ii) emergence of the SD shell gaps at N = Z = 18, 
20, and 22. The structure of the SD band in 40 Ar was studied using cranked 
Hartree-Fock-Bogoliubov (CHFB) theory in Ref. [6]. These calculations re¬ 
produced reasonably well the energy levels of the SD band, and the analysis 
showed that this band corresponds to a mp-mh excitation across the sd- 
fp shell gap. Electromagnetic transition properties were not discussed. The 
CHFB is a mean-field approximation and the discussion and conclusions were 
obtained within a cranked intrinsic framework. This CHFB analysis 0 sug- 
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gested that a simultaneous alignment of the / 7 / 2 protons and neutrons that 
is central to explaining the 36 Ar SD structure [9j does not occur in 40 Ar, that 
the 40 Ar SD band is associated with an axially deformed shape, and that its 
triaxiality is very small (7 a; 0 ) for the entire angular-momentum range. 

I 11 contrast to Ref. [ 6 ], Taniguchi et al. [15] proposed that the observed SD 
band in 40 Ar could be interpreted as resulting from triaxial superdeforma¬ 
tion. Their analysis used an antisymmetrized molecular dynamics plus gen¬ 
erator coordinate method (AFT+GCM), which includes effects beyond those 
for typical mean fields. However, the AFT+GCM calculations were able to 
describe the observed data for energy levels and B(E 2) values at only a qual¬ 
itative level, and the triaxiality found was not large (7 ~ 10°). To summarize, 
the mean-held CHFB calculation [ 6 ], which reproduces data well, suggests an 
axially-symmetric superdeformed shape for the observed SD band in 40 Ar, 
while the AMD+GCM approach [IS], which includes more many-body cor¬ 
relations but does not describe the 40 Ar data as well, suggests a SD band 
built on a triaxially-deformed shape. It would be desirable to understand and 
resolve these different interpretations for the observed SD band in 40 Ar. 

Understanding the detailed structure of 40 Ar could also benefit other studies. 
For example, properties of excited states in 40 Ar are of astrophysical impor¬ 
tance because neutrino-induced reactions on 40 Ar are used to detect the solar 
neutrino emitted from 8 B in the Sun through the liquid argon time projection 
chamber (LArTPC) in ICARUS (Imaging of Cosmic and Rare Underground 
Signals) [IS]. It was pointed out in Ref. [IT] that it is possible for the SD state 
in this nucleus to accommodate an A particle to form an hypernucleus. 

The projected shell model (PSM) [[22] was applied to analyze the structure 
of the earliest known SD bands [23]. In Ref. [9], some of the present authors 
applied the PSM to study the SD band in the N = Z nucleus 36 Ar [715], 
and interpreted the band disturbance around I = 12 as a consequence of the 
simultaneous alignment of the I/ 7/2 quasi-proton and neutron pairs, which 
was later supported by other studies [T81I19II20II2T] . I 11 the present Letter, we 
analyze the SD band in 40 Ar using the PSM. 

The PSM [22] is a shell model truncated in the deformed Nilsson single-particle 
basis, with pairing correlation incorporated into the basis by a BCS calcula¬ 
tion for the Nilsson states. The shell-model truncation is first implemented in 
the multi-quasiparticle (qp) basis with respect to the deformed BCS vacuum 
| 0 ), then the basis states are transformed from the intrinsic to the labora¬ 
tory frame by angular momentum projection [22], and finally a two-body shell 
model Hamiltonian is diagonalized in this projected space. Unlike the CHFB, 
the PSM goes beyond mean-held by transforming the basis from the intrinsic 
to the laboratory frame and performing configuration mixing. The PSM treat¬ 
ment is distinguished from the AMD+GCM approach by explicit inclusion of 
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mp-mh (multi-qp) configurations in the diagonalization. These are helpful in¬ 
gredients in the investigation of the current problem and in resolving present 
conflicting interpretations of the 40 Ar SD structure. 

The PSM wavefunction is a superposition of angular-momentum-projected, 
multi-qp states that span the shell model space 

m M ) = 5Z flK K PmK I^k) > (1 ) 

Kk 


where 

Pmk = — gyj-2 J dVtD\, IK {Vt)R{Vt) 


( 2 ) 


is the angular momentum projector |22j . In Eq. (|T|) , |<h K ) denotes the qp- 
basis, k labels the basis states, and ff K are determined by the configuration 
mixing implemented by diagonalization. In the present work, the deformed 
single-particle basis is generated with a quadrupole deformation parameter 
£2 = 0.48, which is consistent with the experimental deformation /3 2 ~ 0.5 [6] 
for this SD band. The single-particle basis is taken to be axially symmetric but 
asymmetry can enter the solutions through configuration mixing, as we shall 
discuss later. Particles in three major shells (.N = 1,2,3 for both neutrons 
and protons) are activated to define the valence space. The multi-qp basis 
|$ K ) (including up to 4-qp states) is taken as 


{|0>, a>l.at |0), 4.4 |0), 4,4 4*4/ I 0 )}, 


( 3 ) 


where |0) is the qp vacuum and 4 an d 4 the qp creation operators. The 
index v (7r) denotes the neutron (proton) Nilsson quantum numbers, which 
run over the orbitals close to the Fermi levels. 

Similar to the HFB theory in Ref. [6], we employ a quadrupole plus pairing 
Hamiltonian that includes monopole and quadrupole pairing terms, 

Q'A - GmP'P - Gq •£ PA ( 4 ) 


In Eq. fl5), /hi is the spherical single-particle Hamiltonian, which contains a 
proper spin-orbit force [24]. The monopole pairing strength is taken to be 
G'm = 18.65/A and the quadrupole pairing strength is taken to be G q = 

0.2G M - 

The PSM calculation for the SD band in 40 Ar is presented in the form of 
a ‘backbending plot’ and compared with experimental data [6] in Fig. [0 To 
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Fig. 1. (Color online) Calculated 7 -ray energies Ey = E(I) — E(I — 2) (PSM) versus 
spin I for the superdeformed yrast band in 36 > 4 o^ r _ These may be compared with 
corresponding experimental data (Exp) taken from Refs. [?] ( 36 Ar) and [ 6 j ( 40 Ar). 

emphasize the differences in rotational behavior between 40 Ar and 36 Ar, we 
include also the previous PSM results for 36 Ar taken from Ref. [9j. The slope 
of the curves denotes the kinematic moment of inertia, a characteristic quan¬ 
tity for the description of rotational behavior. It can be seen that at low spins 
the behavior of 40 Ar is similar to that of 36 Ar. However, in the spin range 
around I = 12 the two nuclei behave differently. For 40 Ar, both experiment 
and calculation show approximately a linear relation between the rotational 
frequency ( 7 -ray energy) and angular momentum, indicating that the superde¬ 
formed 40 Ar has nearly a constant moment of inertia throughout the entire 
spin range. I 11 contrast, a band disturbance around / = 12 is apparent in 36 Ar, 
implying a varying moment of inertia. 

Various model calculations [7lf9lll8tt20ll21ll25ll26j interpreted the backbending in 
moment of inertia for the N = Z nucleus 36 Ar as being due to a simultaneous 
alignment of protons and neutrons in the /V /2 orbital. The different rotational 
behavior for the two isotopes was attributed to different occupation of the 
neutron /V /2 orbit in Ref. [6j. With four more neutrons in 40 Ar than in 36 Ar, 
neutron occupation of the K = 3/2 and 5/2 levels of /V /2 in 40 Ar but not in 
36 Ar is the main source of this difference. 

The most striking feature of the 40 Ar SD band is the nearly linear dependence 
of E y on rotation. For this spin range, rotation alignment of particles from 
particular orbits can occur; this usually results in a clear disturbance of regular 
rotational sequences, as is seen in 36 Ar. However, this seems not to happen in 
40 Ar up to the highest spin measured or calculated. To understand this, we 
have studied the band structures by using the band diagram shown in Fig. [2j 
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Fig. 2. (Color online) Band diagram for the superdeformed nucleus 40 Ar. Only the 
important lowest-lying bands in each configuration are shown. 

At deformation £2 = 0.49 single-particle orbitals near the neutron and proton 
Fermi levels of 40 Ar are: K = and | of I/ 7 / 2 , K = \ and | of ld 3 / 2 , 

and K — 4 of 2p 3 / 2 . Thus, multi-qp configurations based on combinations 
of these orbitals lie low in energy. To illustrate their rotational behavior, six 
representative bands are displayed in Fig. EJ one 0-qp band (ground band), 
three neutron 2-qp bands, one proton 2-qp band, and one neutron-proton 4-qp 
band. The dots marked “yrast” represent the lowest-energy states obtained at 
each spin after band mixing, which were used in Fig. |T] to compare with the 
data. 

The neutron K = 2 2-qp band with the configuration z/l/2[200] <g) z/3/2[202] 
originating from z/d 3 / 2 starts with a low energy at about 2.2 MeV. ffowever, its 
rotational behavior is very similar to the g-band. As can be seen in Fig. [ 2 J, for 
the whole spin range this band stays nearly parallel to the g-band and hence is 
physically unimportant for yrast structure changes. On the other hand, there 
are two other 2 -qp bands in Fig. [ 2 ] beginning at much higher excitation energies 
(~5.4 MeV). The proton 2-qp one (labeled n 2-qp K = 1 in Fig. [2]) with the 
configuration 7rl/2[330] <E> 7t 3/2[321] shows a unique rotational behavior. As 
spin increases, the energy initially decreases but then begins increasing around 
spin / fa 6 . This behavior has its origin in the spin alignment of a decoupled 
band, as discussed in Ref. [ 22 ] . Because of this, it can cross the g-band at 
I = 12 and become the most important configuration over the spin interval 
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/ = 12 — 16. The other neutron 2-qp band (labeled v 2-qp K = 1(2) in Fig. [2]), 
with a conhguration z^3/2[321] Cg) i/5/2[312] coming from I/ 7 / 2 , lies higher by 
several hundred keV and therefore influences the yrast states much less. Note 
that the neutron 2-qp band (marked as v 2-qp K = 1(1) in Fig. [2]), with the 
configuration z/l/2[330] <g) z/3/2[321] from I/ 7 / 2 , is found to be roughly 4 MeV 
above the yrast band. In 36 Ar, this neutron conhguration nearly coincides 
with the same conhguration for protons and both cross the g-band at the 
same spin, leading to a simultaneous alignment of neutrons and protons [9]. 
Thus it is clear that the addition of four neutrons in 10 Ar shifts the neutron 
Fermi level up relative to that for 36 Ar, which results in a much higher-lying 
conhguration v 2-qp K = 1(1) in 40 Ar. This is the physical reason for the 
difference in rotational behavior for the 40 Ar and 36 Ar SD yrast bands. 


The 4-qp K = 0 band (black solid line in Fig. [3) consists of the two 2-qp K = 1 
bands mentioned above ( 7 r 2-qp K = 1 and v 2-qp K = 1(2)). It crosses the 
2-qp bands at high spins (/ ~ 18) and becomes the lowest band in energy 
thereafter. The crossing between this 4-qp band and the 2-qp bands is gentle 
with a very small crossing angle. In fact, in the high-spin region after / = 10 
all the low-lying bands in Fig. [2] (0-qp g-band, 2-qp and 4-qp bands) are seen 
to be bunched together and they rotate with the same frequency (given by the 
slope of the curves in Fig. [2]). Therefore, their successive mutual band crossings 
do not perturb the yrast-band rotation significantly. This explains the nearly- 
linear dependence of the transition energy E 1 on angular momentum as seen in 
Fig. [U which is in contrast to that in the 36 Ar case. Although no disturbance 
in the yrast energy levels is evident for 40 Ar, the corresponding yrast wave 
functions at high spins are mixed with the multi-qp configurations, which 
may lead to observable effects in other quantities such as moments of inertia 
and electromagnetic properties; we shall discuss such effects below. 


Experimental |6] and calculated PSM kinematical moments of inertia J^\l) 
= (21 — 1 )/Ej(I) and dynamical moments of inertia J®(/) = 4/[A 7 (J) — 
E 1 (I — 2)] for 40 Ar are shown in Fig. [3] as functions of rotational frequency 
oj = Ey/2, where fA, is the transition energy. The experimental jA) increases 
with rotation while the more sensitive quantity jA shows first a more rapid 
climb and then a sudden drop at hu > 1.0 MeV corresponding to spin / > 10A 
The peak in jA suggests a structure change along the SD yrast band. These 
features are qualitatively reproduced by the PSM; it nevertheless underesti¬ 
mates the changes. The drop in J A was interpreted in Ref. [6j as occurring 
because of the disappearance of the pairing gap energy. In our model, it is 
due to the first band-crossing of the proton 2-qp band with the g-band, as 
discussed in Fig. [2j Physically, it corresponds to the rotation alignment of a 
pair of / 7/ 2 protons. It is important to distinguish the situation found here 
with the simultaneous alignment of both proton and neutrons pairs found in 
36 Ar, which causes a backbending in the moment of inertia [7j. 
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Fig. 3. Kinematical (JW) and dynamical (J^) moments of inertia of 40 Ar as a 
function of rotational frequency u. Data (Exp)are taken from Ref. [6]; PSM denotes 
calculations from this paper. 

The preceding conclusion for dominance of proton alignment may be examined 
experimentally using ^-factor measurements. In the PSM, ^-factors can be 
computed directly as 

sW = ^ = -fk(i) + MU1. (5) 


with n(I) being the magnetic moment of a state T 4 , and 




v'Ff+i) 


T / ||/i r p J 


JHI + I) 




( 6 ) 


where r = n and v for protons and neutrons, respectively. The following 
standard values for g t and g s appearing in Eq. (J6]) are taken: 


9i = 1, 9s — 5.586 x 0.75, 
9i= 0, 9s — —3.826 x 0.75, 


and gJ and g v s are damped by a usual 0.75 factor from the free-nucleon val¬ 
ues. Because of the intrinsically opposite signs of the neutron and proton g s , 
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Fig. 4. Calculated g-factors using the PSM for the 40 Ar yrast band. 

variation of g-factors often is a clear indicator for a single-particle component 
that strongly influences the total wave function. 

The calculated total g-factors displayed in Fig. [4] (filled triangles) suggest non¬ 
constant g-factors as spin changes, with largest values appearing around 1 = 8. 
An increase in g-factor may be attributed to the increased proton component 
in the wave functions. To see this more clearly, we plot also in Fig. [4] curves for 
the separate contributions to the total g-factor from neutron (open circles) and 
proton (open squares) qp’s. This is done by eliminating the proton (neutron) 
qp states in (j3J) in the calculation for neutron (proton) contribution. It is clear 
that the shape of the total g-factor curve is dominated by the contributions 
from proton qp states. This reinforces our conclusion that the variation in J ® 
is caused by a breaking and spin alignment of the If 7/2 proton pairs, which 
contribute the proton components to the total wave functions, g-factors of 
the 2 + state at 1461 keV in 40 Ar and those in some nearby nuclei have been 
measured [2H1I291I30] . We hope that the predicted g-factors for the SD states 
in 10 Ar can be verified in the future. 

Electric quadrupole transition probabilities B(E2,I —» / — 2) or transition 
quadrupole moment Qt(I) depend strongly on nuclear shapes. They are related 
by 


Qt(i) 


167T \JB(E2,1 —> I — 2) 

" 5 " (/, 0 , 2 , 0 |/- 2 , 0 ) ’ 


(7) 


where (/, 0, 2, 0 |I — 2, 0) is a Clebsch-Gordan coefficient and the B(E 2) value 
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Fig. 5. (Color online) Left: B(E2,I —> I — 2) values (in W.u.) for the SD band of 
40 Ar compared with available data. Data with error bars are taken from Ref. [10] . 
Right: Transitional quadrupole moments Qt for the SD band of 40 Ar compared with 
available data. Data are taken from Ref. [6], and the horizontal dashed line indicates 
that the measured number is an average value for the spin interval I = 4 — 12. 

for a transition from an initial state of angular momentum I to a final state 
having I — 2 is given by 

B(E2,1 -> / - 2) = |{ <P , - 2 ||4||S'' >| 2 . (8) 


T 4 ) being those in Eq. (JT]) . The effective charges used 


with the wavefunctions 
in the calculation are the standard ones e 71 ' = 1.5e and e v = 0.5e. 


The calculated spin-dependent B(E 2) and Qt values for the SD band in 40 Ar 
are shown in Fig. [5] The known experimental B(E 2) values for the 6 + —y 4 + 
and 4 + —y 2 + transitions unj are plotted for comparison. It can be seen from 
the left plot of Fig. [5] that the PSM calculation reproduces the experimen¬ 
tal data nicely, though experimental uncertainties are large. Our calculation 
predicts the unmeasured low-spin 2 + —y 0 + and high-spin transition proba¬ 
bilities, which may be tested by future experiments. On the other hand, the 
B(E 2) values calculated with the AMD+GCM [15] approach have the right 
trend but are too large relative to the data; in particular the AMD+GCM 
4 + —y 2 + B(E 2) is well out of the range of the data’s error bars. We found 
that the band-crossings do not cause drastic changes in the PSM B(E 2) val¬ 
ues, consistent with the finding that the transition energies E 7 are a linear 
function of spin. However, the PSM calculation shows that B(E 2) values de¬ 
crease smoothly after spin I = 6, with the B(E 2) at / = 18 being only about 
2/3 of that at / = 6. The PSM calculations thus suggest a decreasing electric 
quadrupole collectivity with increased spin that is caused by successive pair 
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breaking and alignment of particles, but considerable collectivity remains still 
at the highest spin states calculated. 

As shown in the right plot of Fig. [5l our PSM calculation also predicts large 
transitional quadrupole moments, consistent with the experimental data. The 
measured value Q t = 1.45loki e b [S] is effectively averaged over the spin 
interval / = 4 — 12. As for the B(E 2 ) values, the calculated Q t ’s show a 
smoothly decreasing trend towards high spins. Let us now consider whether 
the reduction in Q t or B(E 2 ) with increasing angular momentum is related 
to triaxiality in the SD band. 

Taniguchi et al. |T5| proposed a non-axial superdeformation picture and con¬ 
cluded that triaxiality is significant for understanding the low-lying states of 
the SD band in 10 Ar. This contradicts the conclusion of Ideguchi et al. [0] that 
axial deformations are sufficient to understand these states. A model compar¬ 
ison for energy levels is generally not sufficient to identify triaxiality and one 
requires more detailed information. In Ref. [31], Ring et al. suggested using 
two measurable quantities, electric quadrupole transition probabilities B(E 2) 
and spectroscopic moments Q, to extract the two intrinsic deformations (3 and 
7 using the relations 


yjB(E2,1 I - 2 ) 
^B[E2,2^ 0 ) 

m 

Q( 2) 


-^=/T cos(30° — 7), 
2 ( d / sin(30° — 7), 


(9) 


where f3' is the ratio of the (spin-dependent) /3 deformation parameter to the 
corresponding value for a symmetric rotor and the spectroscopic moment is 
defined through the quadrupole matrix element 


Q(i) = 



( 10 ) 


The model basis for the PSM is axially-symmetric but configuration mixing 
among K 7 ^ 0 multi-qp states can generate triaxiality. Thus deviation from 
exact axial symmetry should be reflected in the wave functions for PSM so¬ 
lutions, leading to a non-zero 7 extracted from Eqs. ([QD- (fTTl . To use these 
equations to determine 7 deformation parameters we have calculated Q(I) in 
addition to B(E 2 ,1 —> 1—2 ) using the PSM. The values of the spin-dependent 
triaxiality parameter 7 obtained from this analysis are listed in Table I. One 
sees that non-zero triaxiality is indeed found in our calculation; however, the 
deduced 7 values are very small. 

In Ref. [20], Oi pointed out that in the CHFB calculation pairing correlations 
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Table 1 

Extracted triaxial deformation parameters 7 (in degree). 


Spin I 

4 

6 

8 

10 

12 

14 

16 

18 

7 (°) 

4.4 

5.6 

5.9 

5.7 

5.3 

4.7 

3.7 

2.4 



Spin (ft) 


Fig. 6 . (Color online) Calculated pairing gaps for the PSM. 

tend to suppress triaxial deformation. Without pairing, triaxial deformation 
would be enhanced and ultimately emerge at high spins. Pairing correlation 
is taken into account explicitly in the PSM. I 11 Fig. [6l we show the calculated 
pairing gaps, computed using expectation values of the pair operator with 
respect to the PSM wave functions. It is found that for 40 Ar, neutron and 
proton pairing gaps are not small; for example A n = 0.55 1 MeV at / = 0. 
However, the pairing gaps decrease as the nucleus rotates, saturating even¬ 
tually at smaller but non-zero values for high spins. For the high-spin states, 
the remaining pairing correlation is relatively weak but still may play a role in 
sustaining collectivity so that the triaxiality is suppressed to |y| < 10°, as sug¬ 
gested in Ref. [20]. Thus we conclude that 40 Ar has a nearly axially-symmetric 
shape and triaxiality is not very important for the SD states in this nucleus. 

To summarize, experimental data for the SD rotational band in 40 Ar [6] have 
provided a valuable example that allows studying the stabilization of a su- 
perdeformed minimum in light nuclei. For this nucleus, there has been a de¬ 
bate about whether it has an axially or triaxially deformed shape [T5j. The 
present study has applied the projected shell model that was used before in 
the calculation of SD bands in this mass region [9]. Our results have shown 
a good reproduction of the newer experimental data and explained the ro¬ 
tational behavior of the SD band as successive band crossings of the 0-, 2-, 
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and 4-qp configurations. Calculated (/-factors have been presented to support 
the importance of proton alignment in the wave functions. The calculated 
electric quadrupolc transition probabilities reproduce well the known experi¬ 
mental data, and suggest a reduced but still significant collectivity in the high 
spin-region. Triaxial deformation parameters have been deduced from the cal¬ 
culated B(E 2 ) and spectroscopic quadrupole moment Q, both of which are 
experimentally measurable. The triaxial deformation parameter 7 has been 
found to average only a few degrees throughout the SD band, suggesting that 
triaxiality is unlikely to be an important factor in understanding superdefor¬ 
mation in 10 Ar. 
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